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Summary

The evaluated taxonomic features of Meringium and the 'genera' allied to this are revised

from the standpoint of comparative morphology. The features observed in detail are denticu-

lation, hairs, internal cell walls, and sorus. Based on the observation of these features, the

systems given by Copeland and Morton are critically discussed by the author who proposes

several amendments for their systems, such as: Hymenophyllum s.str. is distinguished from
Meringium only by the soral construction and Mecodium by the hairs and sorus; Hemicya-
theon is identical with Meringium; and H. levingei is better segregated from Hymenophyllum
s.str.

The species belonging to Hymenophyllum s.l. were classified into 13 genera by
Copeland (1938, 1947). Among them the 'genera' centering to Meringium are

treated here to revise the system of the filmy ferns. According to the definition

by Copeland, Meringium is the genus of some 60 species in the tropics and
southern hemisphere, having a combination of such features as: 1) the segments

and wings of axes denticulate at margin, 2) the involucre closed at the lower

portion with bivalvate upper portion, 3) the receptacles growing indefinitely and
extruded from the lips of involucre, 4) cell walls thicker and coarsely pitted.

These characteristics are not completely represented by some species referred to

Meringium. In this part of this series, several taxonomic characteristics of

Meringium are revised, comparing with those of Hymenophyllum s.l., especially

with the 'genera' allied to Meringium, e.g. Amphipterum, Buesia, Hemicyatheon,
l£ptocionium, Myriodon, and Hymenophyllum s.str. including H. levingei.

Morton (1968) placed Meringium in Hymenophyllum subgen. Hymenophyllum
and classified it as a distinct section named Ptychophyllum arranged next to sect.

Hymenophyllum. In this system, he evaluated the denticulate margin of the

ultimate segments, or of the wings as well, and separated Amphipterum and
Leptocionium, placing them in subgen. Mecodium and Sphaerocionium, respec-
tively. Copeland took much value, on the contrary, to the structure of sorus.

In the following discussion all the species will be named under Hymenophyllum
s.l., pending the nomenclatural discussion until the system of the filmy ferns will

be revised as a whole. The names of subdivisions of the family will be adopted
in accordance with Copeland's system, or in some cases with Morton's.

Continued from the Fern Gazette 11 (2 & 3): 124.
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General features of Meringium sensu Copeland

Before going further, the general features of Meringium will be summarized
comparing with those found in the 'genera' allied to this, although some of them
will be treated in detail in the next section.

Rhizome. As usual in the case of Hymenophyllum s.L, the rhizome is long

creeping, irregularly branched, wiry, nearly the same in thickness as or a little thicker

than stipes. The apex is variously hairy with usually caducous hairs, the older

portion being glabrous or very sparsely hairy. Roots are rather irregular in

arrangement and bear hairs on all the surfaces.

Fronds. The size of fronds is variable according to the species, or even within

a species to some extent. The smallest is found in H. lobbii bearing fertile fronds

less than 1 cm in length including stipes. On the contrary, the largest frond of

H. penangianum at hand is nearly 35 cm in length. The fronds seem to elongate

to some extent in humid mossy forest forming slender outlines. H. armstrongii is

referred to Meringium and has only a few lobes, and H. lobbii, H. blandum and
several others are pinnate in plan or at most with the pinnae a few times forked.

The larger fronds are pinnate several times with simple or forked ultimate segments.

The outline of the ultimate segments is long and slender, or comparatively short

and broader downwards.

Stipes are terete or winged nearly to the base. The hairs are present or absent

according to the species; the presence on stipes correlates with that on other

axes. The rachis is similar to the stipe, winged throughout in many cases.

The wings on rachis and stipes are similar to the ultimate segments, denticulate

or entire, plane or crisped, glabrous, and (2-) 4-12 (-25) cells broad.

The ultimate segments which, as in the filmy ferns in general, consist of one
cell layer except for the costae, are round to obtuse at apex, denticulate, or entire

in some species, plane to distinctly crisped.

Hairs. The hairs on the lower surface of axes, if any, are the same as those

on rhizome. The coloration of the hairs is pale brown in the apical part of fronds

and rhizome but dark brown in the older portion. The hairs are setose, pointed
at apex, consisting of two to seven cells, and 0.5-2 mmin length.

In H. johorense, H. reductum, and H. armstrongii, multicellular setae are

found at margin of segments, and in Amphipterum the multicellular hairs are at

margin of accessory wing. Except in these cases, no hairs are found on the laminar
portion of the fronds in Meringium and its allies.

Cell walls. The internal cell walls are thick and coarsely pitted in many species

but not so thick and slightly waved in the others. This feature is evaluated by
Copeland to distinguish Meringium from Hymenophyllum s.str.

Sorus. The involucre is obconic at base with distinctly bivalvate lips. The
size of involucre is rather variable and the lips are entire or denticulate. In most
cases, it has been observed that the accessories on the involucre are like wings or

bundles of hairs. The receptacles are clavate, grow indefinitely and extrude from
the lips of involucre.

Character phytogeny of four evaluated features

Among the diagnostic features for defining Meringium and the 'genera' allied

to this, four important characteristics will be treated here to revise the system of

the species in question. They are denticulation, cell walls, hairs, and sorus. The
evolutionary trends within each of these features will be discussed to elucidate

the phylogenetic importance of them.
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1. Denticulation

The dentation of lobes is usually correlated with the veins for the megaphyllous

leaves, though that of the filmy ferns in question is like that found in the lobes of

the bryophytes without any actual relation to the veins. The marginal growth of

the ultimate segments and wings as well is unequal, resulting in the irregular

margin or the occurrence of denticulation, although the arrangement of it is regular

in most cases (plate I). The denticulation here under consideration is, therefore,

morphologically not homologous to that of vascular plants in general, though it

will be described here under the term denticulation.

The denticulation occurs in various forms in the species of Meringium. The
wings of rachis and costae are entire or denticulate, and the denticulate segments

and wings are either plane or crisped. The lips of involucre are toothed in many
species and entire in the others. The occurrence of denticulation is also various

according to the species. In H. edentulum the denticulation is rather rare, while

H. meyenianum and allied species have regularly denticulate margin of segments,

and the segments and wings of H. denticulatum are copiously denticulate and
crisped to some extent. The last tendency proceeds comprehensively in H.
acanthoides.

The denticulate margin of ultimate segments is one of the key characters of

Meringium, sharing it with Hymenophyllum s.str. Among the species of Meringium
regarded by Copeland, however, there are several which have ultimate segments

with entire margin: they are H. macroglossum, H. pachydermicum, H. penan-

gianum, H. pollenianum, H. pulchrum, and H. ricciaefolium. Except for this

characteristic feature of the entire margin of ultimate segments, they are close to

the species of Meringium, or to H. meyenianum, in having the same morphology
in hairs, cell walls, and sorus.

Contrary to this case, a few species referred to Mecodium by Copeland are

included by Morton in sect. Ptychophyllum, an equivalent of Meringium in the

system of the latter: they are H. reinwardtii, H. samoense, H. taiwanense, and
H. thuidium. In the diagnostic features other than the denticulate segments, these

four species are different from H. meyenianum as noted by Copeland, and by
Tagawa (1940) for the third species. The margin of ultimate segments is copiously

crisped for these species, and the denticulation seems to be more irregular (Fig. 2).

The arrangement of laminar cells at margin of segments is irregular in H. fimbria-

tum, appearing somewhat denticulate, though the denticulation is different from
that in Meringium species (Fig. 3). I prefer to exclude these species on the basis

of their morphology in sorus, hairs, and cell walls in addition to the irregular

denticulation at margin of segments, and would place them in Mecodium close to

M. javanicum.

Accessory wings and Amphipterum

There are four species belonging to Amphipterum which is distinct in having
accessory wings not in the plane of the lamina. Copeland (1938) distinguished

Amphipterum generically from Meringium, although he (1937) had correctly

suggested that T would not consider it expedient to distinguish it generically or

otherwise if the wings on the veins were the only distinction'. I would follow

Copeland to consider that H. fuscum and three other species are close to each
other but are different from Meringium in combination of various features,

admitting that the definition can be given solely upon the accessory wings on the

veins.

Accessory wings are prominent on veins, leaving no room to place any inter-

mediate between presence and absence of this feature (Fig. 10). The cells compos-
ing the accessory wings are quite the same as those of laminar surface in size,

form, arrangement, and in structure of cell walls (Figs. 11 and 23). From this
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fact the accessory wings are considered to be the extra-outgrowths of the laminar

surface in different levels from the usual ones. This kind of extra-expansion of

laminar surface is unique to the filmy ferns but is not found in any other group

of the megaphyllous plants.

Except in the case of Amphipterum among the filmy ferns, the same kind of

accessory wings is found in Dermatophlebium, or Hymenophyllum subsect.

Plumosa belonging to subgen. Sphaerocionium, although I know little of the

eight species belonging to this and am not able to conclude here whether they form
a single taxon or not. In addition, the accessory wings are various in occurrence:

three New Guinean species have the accessory wings on the upper side of veins as

well, while the west Malesian H. juscum has the wings only on the lower surface

of veins; or among eight species of Sphaerocionium two species have the accessory

wings only on the lower surface and six others have the wings on both the surfaces.

In all the cases the cellular construction of the wings is identical with that of the

ultimate segments of the species concerned. In the cases of both Dermatophlebium
and Amphipterum, I have no sufficient materials at hand to conclude whether each

of them forms a distinct taxon or not, though it will be safely said that the feature

is derived parallel to each other in the above two distinct groups.

'Scales' of H. levingei and Buesia

H. levingei has hardly been recognized for a long time in spite of appropriate

description and figures given by Clarke (1880). On the lower surface of midrib

of ultimate segments are the 'scales' attached to the axes longitudinally in two
rows and hardly continuous with the next ones on the same row but imbricating

to the opposite ones on the neighbouring row. The base of 'scale' is 3-7 cells

in breadth and upper half consists of several cells arranging in one row and
appearing as an articulated hair with larger apical cell of clavate outline (Fig. 12).

The 'hairs' on the upper surface are longer than the hair-like portion of the

'scales' on lower surface, and they are articulated though not typically in construc-

tion with thin side walls and thick septae (Fig. 13). The cellular construction of

the 'scales' is similar to that of laminar portion of ultimate segments (Figs. 14 and
15), so that the relationship between 'scales' and lamina is like that of accessory
wing and lamina in Amphipterum and others. Moreover, it will be noted here that

the 'scales' and 'hairs' are in two rows on both the upper and lower surfaces of

midrib of ultimate segments, and this arrangement is comparable with that of the

accessory wings in Amphipterum. From these facts, it will be suggested that the

'scales' and 'hairs' of H. levingei are the denticulation of the accessory wing, the

laminar portion of such a wing being reduced in most cases.

The morphology of the scales is common between H. levingei and the species

belonging to Buesia. In the latter the 'scales' are often longer, with longer apical

cells. The arrangement is typically in two rows, imbricate, as easily seen by the

naked eye.

Multi-directed projections and Myriodon

I have once referred Bornean materials to Myriodon (Iwatsuki, 1968) based
solely upon the literature for the characteristics of the latter, but am doubtful at

present to regard them as Myriodon which has peculiar projections on various
lines of the axes of various orders. In H. acanthoides the marginal teeth are in

various directions owing to the comprehensive crispature of segments and the

reduction of laminar portion, though the midribs, or axes, are still continuously
winged in this species with the base of projections in one line. Contrary to this

the projections on axes are recorded to be not in one line in the case of H. odonto-
phyllum, differing in this respect from the Bornean materials. The reduction of

laminar surface is not particular among the filmy ferns as known in Macroglena,
Trichomanes setaceum and others. When I referred the Bornean materials to
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Myriodon I considered that the materials are in the extreme form in the series of

H. denticulatum —H. acanthoides —H. brassii, represented by the reduction of

iaminar surface, though it is not probable if Copeland's observation was correct

concerning H. odontophyllum.

The multi-directed projections of Myriodon may be speculated to have been

resulted by the marginal denticulation and the splitting of accessory wing as

schematically represented in Fig. 42. The teeth, or marginal projections, of segments

and wings of H. acanthoides are similar to the projections of Myriodon and are

also comparable with the 'scales' of H. levingei or of Buesia, which may be derived

from the splitting of the accessory wing. In case the accessory wings are in double

lines on both the surfaces, and the laminar parts as well as these accessory wings

are split or reduced to remain as marginal teeth, the multi-directed projections will

possibly be formed as in Myriodon, and the intermediate conditions are available

as noted in the above description, although these 'conditions' do not necessarily

represent the evolutionary intermediate but only the character phylogeny (Merkmals-

phylogenie) is treated in this speculation.

2. Internal cell walls (plate II)

The internal walls of the laminar cells of Meringium are thick and
coarsely pitted like those of Selenodesmium and some others belonging to Tricho-

manes s.l. Contrary to these cases, the internal cell walls of Mecodium and
Hymenophyllum s.str. are generally thin and straight or slightly waved at most,

though there are species which do not accord well with the definition of this

feature of the taxa concerned. Among the species which belong to Meringium,
those with thinner walls are : H. armstrongii, H. blandum, H. bontocense, H. bivale,

H. fejeense, H. macgillevirayi, H. multifidum, and H. viride. Even in these species,

the cell walls are not straight but more or less waved.

The thickness of the internal cell walls is also various among the species of

Meringium. From the above observation, the difference in the structure of the cell

walls is rather comparative, and not applicable to the difference in the taxa of

higher rank, although a general tendency can be recognized as is treated such by
various authors.

The cell walls of Hymenophyllum s.str. are usually described as thin and

straight, as illustrated by Copeland (1937) except for H. simonsianum. In my obser-

vation, however, the cell walls are waved or pitted for all the species examined con-

cerning Hymenophyllum s.str. The thickness is various according to the species,

or even within the species for H. barbatum in which the southern form has thicker

and more waved internal cell walls.

Most of the species of Mecodium have thin and straight internal cell walls,

although there are several species with thick and coarsely pitted cell walls, such

as: H. crispato-alatum, H. exsertum, H. fimbriatum, H. flabellatum, H. javanicum,

H. le ratii, H. montanum, H. oligosorum, H. opacum, H. riukiuense. The distribu-

tion of the various forms of cell walls is similar to the case of Meringium and
Hymenophyllum s.str., though the ratio of occurrence is different according to the

'genera'. From these facts, it is difficult to enumerate the structure of the cell walls

as an important diagnostic feature to discriminate Meringium from the other groups
belonging to Hymenophyllum s.l.

The contents of cells are variously illustrated by van den Bosch (1861),

though they have to be observed in the living condition to evaluate the taxonomic

significance. In this study the living materials were available only for a few species.
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3. Hairs on rhizome and frond

The so-called articulated hairs are found on the upper surface of the axes in

H. levingei and in Buesia, though this kind of 'hairs' is observed as to be identical

with the 'scales' on the lower surface. The discussion on such 'hairs' has been given

in the section on denticulation and is not appropriate to note in the section on

hairs.

At the margin of the accessory wing on the veins in Amphipterum, there are

the hairs identical with those found on the axes and rhizome of most species of

Meringium and Amphipterum. The general morphology of this type of hairs is

described in the foregoing pages in the section of general morphology. The basal

cell of the hairs is attached to the axes or marginal cells of the accessory wing at

the base or at the middle portion (Fig. 35) and the hairs are adpressed. Hairs

of this type are also found in the species of Hemicyatheon, Hymenophyllum s.str.,

Leptocionium, and several species of Mecodium. In these species as well as in

Meringium, the hairs are restricted to the axis and never observed at the margin

of lobes. In this respect it is rather peculiar to observe the hairs at the margin

of the accessory wing in Amphipterum. In some species of Meringium, the fronds

are nearly glabrous, or the hairs are restricted to the very young portion of fronds

and rhizome, though the structure of the hairs if any is the same in all the species

belonging to the 'genera' cited above.

On the veins or especially at their junction, most species of Mecodium
bear rather sparsely, small multicellular hairs consisting of several sub-transparent

cells with thin walls (Fig. 39). This kind of hairs is quite different from the above

described hairs found in Meringium and 'genera' allied to this. The stellate hairs

of Sphaerocionium (Fig. 36) were observed in detail by Morton (1947) who
applied the distribution of hairs to the subdivision of that 'section'. The stellate

hairs are only known in Sphaerocionium, though the hairs of some species of

Microtrichomanes were referred to the former hairs (Iwatsuki, 1975).

Marginal setae of H. johorense, H. reductum, and H. armstrongii

The morphology of H. johorense was well described by Holttum (1929, 1955)

and Copeland (1937), although the marginal setae were illustrated only by the

line drawing. The marginal setae are in two to six cells, with oblique septa giving

hooked appearance of setae, dark brown, polished, with thick walls and pointed

apex (Figs. 37-38). The setae are similar to those of Trichomanes digitatum group
in appearance except for the multicellular construction in contrast with the

unicellular setae of the latter. Similar setae are also found in Didymoglossum which
belongs to Trichomanes s.l.

The fronds of H. johorense are small, simple to 5-6 lobed, branched nearly

dichotomously, comparable to Trichomanes digitatum in this frond form, though

this is also known in various dwarfed species as noted in the first part of this

series. The margin of lobes is entire in H. johorense, not specialized except for

bearing setae, the cell walls are thick and coarsely pitted, and the receptacles are

extruded. Wehave no species of Meringium comparable to this species except for

H. reductum and the systematic position of them is unknown at present. Copeland
considered H. johorense as a member of Microtrichomanes but transferred H.
reductum to Meringium without any reasonable interpretation.

H. armstrongii is a small fern in New Zealand, having the fronds simple to

four-lobed, arranged subdichotomously or flabellately. Morton treated this species

as a second member of subgen. Craspedophyllum, and his treatise seems to be

probable considering only thin cell walls and deeply cleft bivalvate involucre,
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though the presence of marginal setae makes it doubtful to this conclusion. At
margin of the ultimate segments of H. armstrongii are the setae of the same type

as those of H. johorense. The marginal cells of the lobes are polished dark-brown,

similar to the cell walls of the setae. In Craspedophyllum, however, the cells of a

marginal row of the lobes are specialized without any marginal setae. The marginal

cells of H. armstrongii are not specialized in structure, differing only in the dark-

brown coloration. Anyway, it will be advisable at present to exclude H. johorense,

H. reductum, and H. armstrongii from Meringium on the basis not only of the

marginal setae but also of various other features.

4. Sorus

The position of sorus is paratactic in all the species in question. The involucre

is obconic in the lower half with bivalvate upper portion. In this diagnosis the

involucre is similar to that of Crepidomanes especially when pi. 16 of Copeland

(1937) is compared with pi. 27 of Copeland (1933) as an example. The involucre

of Crepidomanes is usually longer as a whole with longer tube and entire lips

usually having the pseudoveins. In many cases the lips of involucre are denticulate

at margin in Meringium, but the denticulation at lips of involucre is not in

accordance with the denticulation at margin of segments and wings. On the surface

of involucre, usually on the lower obconic part, there are the accessory projections

in some species, especially in H. denticulatum, H. acanthoides and others. The
depth of cleft is variable to some extent, and the obconic portion is either narrowly
winged or not.

I have made a preliminary observation on the development of sorus in H.

polyanthos and found that at first a small cup-shaped involucre is developed

which becomes deeply cleft at maturity. Further observation is necessary to

elucidate the character phylogeny of sorus.

The receptacles are clavate to cylindrical, growing indefinitely, and extruded

from the lips of involucre. The form of receptacles is variable among the species

of Mecodium, including capitate and clavate receptacles and longer involucre, but

never extruded. The extrusion of the receptacles is various according to the species,

although it will be notable that the exserted receptacles are found only for the

sorus with obconic base. In Mecodium and Hymenophyllum s.str., the involucre is

cleft nearly to the base forming no obconic basal portion, and the receptacles are

never extruded even in the case when they are clavate in structure.

Hymenophyllum s.str. is discriminated from Meringium by the structure of

sori, though the distinction is in some cases obscure. I have examined only a small

number of specimens of American species, although I can point out that several

species which are referred to Meringium have deeply cleft bivalvate involucre

which forms a tube only at the basal portion. New Caledonian H. dimidiatum was

included in Meringium by Copeland, and this is followed by Morton, as an isolated

species, even with the description 'receptacle, so far as seen, included'. Copeland

noted that 'sori .... cleft about half-way down', though in fact the sori are deeply

cleft nearly to the base and form obconic base when the sori are rather deeply

placed at apex of the ultimate segments. From these facts, H. dimidiatum seems
to be better placed in Hymenophyllum s.str. Contrary to that case, Australian H.

cupressiforme is said to belong to Hymenophyllum s.str., by both of the above
authors, though the receptacles are clavate and are larger, extruding in some cases

from the lips of involucre. The small extrusion seems to depend upon the larger

size of clavate receptacles, different from the long extruded receptacles typical

for Meringium.



70 Gardens' Bulletin, Singapore —XXX (1977)

Classification of Meringium and 'genera' allied to this

It is recommended that all the species ever described be examined before

proposing a system in the categories lower than family. In this study, however, the

observation was made only for some representative species, pending the detailed

comparison for every species concerned. The discussion on the system is, therefore,

possible only in a limited sense, and a few comments will be made on the ever

proposed systems.

Before the discussion on the relationship among the species of Meringium
group, the systems proposed by Copeland and Morton will be summarized in a

table:

Copeland (1947)

[. Gen. 1 Mecodium, 2 Craspedophyllum, 3 Hemicyatheon

II. Gen. 4 Sphaerocionium, 5 Apteropteris, 6 Microtrichomanes

III. Gen. 7 Hymenophyllum

IV. Gen. 8 Meringium, 9 Amphipterum, 10 Myriodon, 11 Buesia, 12 Leptocionium,
1 3 Rosenstockia.

Morton (1968)

Gen. III. Rosenstockia

Gen. IV. Hymenophyllum

Subgen. 1 Hymenophyllum: Sect. 1 Hymenophyllum, 2 Buesia, 3 Ptychophyllum,
4 Eupectinum, 5 Myriodon

vSubgen. 2 Sphaerocionium: Sect. 6 Sphaerocionium (Subsects. Ciliata, Plumosa,
Hirsuta, and Leptocionium), 1 Apteropteris

Subgen. 3 Craspedophyllum: Sect. 8 Craspedophyllum

Subgen. 4 Hemicyatheon: Sect. 9 Hemicyatheon

Subgen. 5 Mecodium: Sect. 10 Mecodium (Subsects. Mecodium, Amphipterum, and
Diplophyllum).

1. Meringium and Hymenophyllum s.str.

In definition Hymenophyllum s.str. is distinguished from Meringium 'by the

more deeply cleft involucre, the shorter receptacle, the absence of peculiarly

(pitted) thickened cell wall, and usually smaller size' (Copeland, 1838: p. 38).

There are definitions by various authors, but the above seems to be a representative

figuration. Morton cites the direction of sori for Hymenophyllum s.str., but this is

true for only a few number of species.

Copeland (1938) enumerated 14 species for Hymenophyllum s.str. by his

definition. One of them was transferred to sect. Ptychophyllum by Morton (1968)
who added 11 species to sect. Hymenophyllum mostly following the suggestion

given in the Index of Copeland (1938). I can not say exactly at present how many
species belong to Hymenophyllum s.str., which may be classified into two: the

group of H. peltatum represented by entire involucral lips include H. antarcticum,

H. perfissum, H. subdimidiatum, and H. wilsonii; the other is the group of H.

thunbridgense with denticulate involucral lips, including H. barbatum, H. dimi-

diatum, H. revolutum, and H. simonsianum. H. cupressiforme seems to belong to

the former, though the lips are slightly dentate with shortly extruded receptacles,

deeply cleft involucre, and thin but pitted internal cell walls. I have no sufficient

knowledge on the southern species, although Copeland pointed out that the

dwarfed species in the Far South, e.g. H. minimum, H. pumilo, and H. pumilum,
were the representatives which were difficult to be distinguished between Meringium
and Hymenophyllum s.str., the former two being actually included in sect.

Ptychophyllum by Morton.
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H. levingei has by far no direct relationship to H. thunbridgense. In having

the 'trichomanes' on the axes of fronds, this resembles Buesia, though this particular

feature may have been evolved independently in H. levingei and in Buesia. H.
levingei is similar to Buesia in this feature but has entire margin of ultimate

segments and deeply cleft involucre with clavate but not extruded receptacles. This

species should be segregated from Hymenophyllum s.str., probably at the same level

as Buesia from Meringium.

The cell walls are not distinctly different between Meringium and Hymeno-
phyllum s.str., and the pale brown multicellular hairs are found in both of them.

The sole feature to discriminate these two is the morpho^gy of sorus, especially

in the obconic base of involucre and extruded receptacles in the former. From
these facts, Hymenophyllum s.str. and Meringium are considered to be close to each

other accepting the system of Morton (1968) at least concerning this part.

2. Meringium and Mecodium

Morton included in sect. Ptychophyllum several species which were included

in Mecodium by Copeland, e.g. H. reinwardtii, H. samoense, H. taiwanense, and
H. thuidium. The interpretation in the structure of leaf margin was different between

the above two authors. As noted in the previous pages in the section of denticula-

tion, I prefer to follow Copeland keeping the above four species in Mecodium.

Among the Asiatic species of Mecodium, those of the group of H. javanicum

is represented by waved or crisped margin of the ultimate segments and wings,

thus representing the appearance similar to Meringium. Some of the species

belonging to this group, e.g. H. fimbriatum, H. javanicum, and H. riukiuense, have

denticulate lips of involucre and pitted internal cell walls. In these features they

share the same characteristics with Meringium, though they appear to be identical

as the result of the evolution along different courses.

H. macroglossum and H. pachydermicum were placed by Morton in sect.

Sphaerocionium subsect. Ciliata 'without undue strain', contrary to the treatise of

Copeland who included them in Meringium. As the hairs are quite different between

Sphaerocionium and the other 'genera' belonging to Hymenophyllum s.l., we
cannot accept the transferance by Morton as appropriate. We would refer to the

fact that the above two species are close to some species with dense hairs belonging

to Mecodium, e.g. H. exsertum, H. gardneri, and H. oligosorum, in hairiness,

structure of internal cell walls, entire margin of segments, texture, coloration, and

pinnation with broader wings giving the general appearance of shallow incision,

but different only in the structure of sorus. The difference in soral construction is

considered in this paper to record exactly the phylogeny among the species of the

filmy ferns, though the pale brown multicellular hairs are common in Meringium
and Hymenophyllum s.str. but not found in Mecodium except for the above species.

H. barbatum ', a representative of Hymenophyllum s.str., is also similar in appea-

rance to the above mentioned species except for the denticulation at margin of

segments and not so thick cell walls.

Morton noted that only four species of Meringium in the sense of Copeland

had segments with entire margin but in fact the latter author included four more
species without denticulate segment in the latter, and Morton enumerated these

species in sect. Ptychophyllum. As noted in the section of denticulation, the entire

margin is rather peculiar among the species of Meringium, but //. penangianum

seems to be close to H. holochilum except for the entire margin of segments. H.

pachydermicum and H. macroglossum are different in various features from /7.

meyenianum, but still belong to Meringium in the broader sense.
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Morton distinguished Ptychophyllum and Mecodium in the level of subgenus,

based chiefly on the structure of the margin of segment. In addition to the

difference in denticulation, we can list up the difference in the structure of sorus

and hairs between Meringium and Mecodium, admitting that the difference between

them is comparatively smaller than the one between these two and Sphaerocionium.

3. The 'genera' allied to Meringium

Copeland gave a diagram of affinity of genera and showed that the close

allies to Meringium were Amphipterum, Buesia, Leptocionium, and Myriodon,
adding to them Hemicyatheon and Rosenstockia of doubtful relationship. In the

opinion of Morton, on the contrary, the closest allies to Meringium are Buesia,

Hymenophyllum s.str., Myriodon and a small group in South America named
Eupectinum. He lowered the status of Leptocionium and Amphipterum to sub-

sections under the subgenera Sphaerocionium and Mecodium respectively, that of

Hemicyatheon to a distinct subgenus but retained Rosenstockia as a separate

genus. Thus in his classification of the Hymenophyllaceae he admitted six genera.

Amphipterum. Morton considered that, only two species among four

enumerated by Copeland, belonged to this taxon separating the other two on the

basis of having the segmental margin denticulate. The systematic evaluation on
denticulation has repeatedly been discussed in this paper which concludes that we
can not distinguish any taxa of the filmy ferns in question based solely on this

feature. I found no sound reason in the treatise of Morton and consider four, or

three, species treated by Copeland are close to each other.

Thus confined, Amphipterum includes the species having the leaf margin
denticulate or entire, although the accessory wing on veins not in the plane of the

lamina is common to the species in question. The structure of sorus, hairs, internal

cell walls, and the general appearance are not different between Meringium and
Amphipterum, and it will be accepted here to keep Amphipterum as a distinct

taxon very close to Meringium.

Buesia. Five species were referred to this by Morton (1968) who noted that

he was uncertain that it even needed to be distinguished as a section. As was
suggested by him, Buesia should better be compared with the species having the

accessory wing, according to the speculation that the 'scales' may be the broken
accessory wing.

Myriodon. The multi-directed projections of Myriodon were inferred as having
been resulted from the occurrence of laminae in more than two planes and the

splitting of laminar surface or reduction of lamina, remaining only the teeth.

According to the above interpretation, that feature is particular, but Myriodon is

quite similar to Meringium except for the above mentioned feature. Myriodon is

accepted here as a monotypic taxon very close to Meringium, the conclusion
being identical with that given by Copeland and by Morton.

Leptocionium. Indicated by the morphology of setae, this is considered as a

relative of Sphaerocionium but not so close to Meringium. In this T prefer to follow

not Copeland but Morton.

Hemicyatheon. This is recognized by Copeland on the basis of two species

which were considered by him closely related to each other but had fallen into

Meringium and Mecodium by definition, respectively. Morton maintained Hemi-
cyatheon as a subgenus based on the type species, referring another species to

subgen. Hymenophyllum.

H. deplanchei is not very close to H. meyenianum, though there is no problem
to include the former in Meringium, especially by such features as denticulate

margin of ultimate segments, thick and pitted internal cell walls, obconic involucre
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with denticulate lips cleft to the half-way, and exserted receptacles. Copeland's

negotiation to place H. deplanchei in Meringium was based on his speculation that

this species was close to H. bailayanum which was different from Meringium in

entire margin of ultimate segments, although we refuse to separate any species from

Meringium based solely on this feature. Judging from the soral structure and

morphology of cell walls, H. bailayanum seems to belong to Meringium in broader

sense, probably next to H. deplanchei, with the result again that the entire segment

is not so particular to discriminate the taxa in a rank higher than species. Both

Copeland and Morton consider that H. bailayanum is close to Mecodium and

distinct from Meringium based on the entire margin of segments, although it is

similar to Meringium in soral structure and cell walls which actually indicate

the relationship among the species of the filmy ferns in question. Thus the two

species included in Hemicyatheon by Copeland may better be transferred to

Meringium.

Rosenstockia. I have little information to add to this monotypic 'genus',

pending the further study when fresh materials are available.

4. Subdivision of Meringium

There are several species groups separable from H. meyenianum and its close

allies, although it is rather difficult to diagnose the groups within a few words.

Moreover, there are several species which are included in Meringium by Copeland

but are to be separated from this.

H. johorense, H. reductum, and H. armstrongii are distinct from Meringium

in having dark brown marginal setae. As noted in the section of hairs, these three

are distinct from the other members of Meringium. H. johorense and H. reductum

form a small taxon not so far from Microtrichomanes. I have little information

to add at present to H. armstrongii pending further investigation. It is doubtful

that the latter is referable to Craspedophyllum as done by Morton.

Both H. lobbii and H. blandum are dwarfed species and apparently similar to

each other, although it is difficult to know whether their resemblance is the result

of parallel evolution or of the phylogenetic similarity. It is possible to recognize

the similarity between these dwarf forms and the larger species without any actual

evidence. I am sure that these species are not close to H. johorense and H. reductum

irrespective of their apparent similarity.

H. pachydermicum and H. macroglossum form a group distinct from the

others in having dense hairs on axes beneath, broader wings of axes and short

entire segments which are broader towards base, giving an appearance of fronds

less dissected, and brownish in dried condition. I have not seen actually the

materials of H. pulchrum which seems to belong here by description and figure

given by Copeland.

Many of the Southeast Asian species referred to Meringium are close to H.

meyenianum having the characteristics described for typical Meringium. I am not

sure at present whether the group of H. holochilum is separable from H.

meyenianum group or not. H. penangianum and H. edentulum with entire or

subentire margin of ultimate segments belong to the group of H. meyenianum in

very strict sense.

I know little at present about the American species, and the southern species

are still not observed in the living condition. H. deplanchei and H. bailayanum

form a separate group even when they are included in Meringium, and no close

allies can be represented here.
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5. Conclusive remark

It is necessary to make a detailed revision of the species concerned before

having a systematic conclusion of Hymenophyllum s.l., although it will be still useful

to give here a system rather diagrammatically summarizing the above discussion for

the basis of further investigation. This is a tentative scheme and is a modification

of the systems given by Copeland and by Morton.

Hymenophyllum s.l.

Hymenophyllum

Hymenophyllum s.str. {Hymenophyllum s.str. with two subgroups, H. levingei,

and Eupectinum)

Meringium (Meringium s.str. with several subgroups, Amphipterum, Buesia, and
Myriodori)

Mecodium

Sphaerocionium
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